It is often some years before the importance of a new technique of investigation can be assessed. Sometimes early practical difficulties defeat the faint-hearted and the technique is abandoned prematurely. Sometimes it becomes discredited because there are extravagant claims for its usefulness. It is now nearly twenty years since Sweet et al. (1954) introduced radioactive iodinated human serum albumin (RISA) into the lumbar intrathecal space and followed its fate and five years since Di Chiro (1964) pioneered its clinical use. At the National Hospitals nearly a hundred patients have been studied without any complications and I am grateful to colleagues for permission to discuss results on their patients and also to Dr James Bull and to Dr G du Boulay of the Radiological Department with whom I have been working. The technique has a number of applications in any sit4ation in which a defect of cerebrospinal fluid circulation is suspected. These range from spinal cord compression to cerebrospinal fluid fistula in the ear and nose, but this paper is confined to its use in the diagnosis of suspected communicating hydrocephalus.
The technique is simple. A lumbar puncture is performed with the patient lying in the lateral position and, after cerebrospinal fluid is obtained, IlOOpCi of 1311-labelled serum albumin, in approximately 0-5 ml of fluid, is injected. A preparation with a high level of radioactivity makes it possible to inject a minimum of 'foreign' protein, usually less than 5 mg. The radiation dosage is approximately 100 millirad to the whole body and 1 rad to the central nervous system , which is within 'safe' limits for men, though the technique should not be used in children or women of child-bearing age without special justification. The position of the patient after the injection does not appear to affect the rate of upward flow. A suitable scanner is the Picker Magnascanner V with a 5-inch (12'7 cm) broadfocus 85 hole collimator. Anteroposterior and lateral external scintillation scans are taken at time intervals ranging from 2 hours to 5 days.
Though RISA is the isotope still used for analysis of most CSF circulation problems, have reported use of the shortlived isotope 99mTc albumin in cases of CSF rhinorrhoea. This also avoids the harmful beta emission of RISA. Other and better isotopes may replace RISA in the future.
One complication of the technique is the occurrence of aseptic meningitis reported by Nicol (1967) , but he describes injections of a larger amount of protein than we have found necessary (90 mg instead of 5 mg). Fig 1 shows the normal pattern. At 2-4 hours most of the radioactivity is detected in the basal cisterns: cisterna magna, interpeduncular cistern, cisterna ambiens. After six hours the activity spreads to the sylvian fissure and insula region, after 12-24 hours along the site of the superior longitudinal sinus, then activity fades rapidly after forty-eight hours. At no stage do such scans show any activity in the ventricular system.
The main impetus for use of this technique (Bannister et al. 1967) came from the recognition of the dramatic benefit from ventriculo-atrial drainage in some cases of dementia due to communicating hydrocephalus -even when these cases were recognized belatedly (Adams et al. 1965 ). Bannister et al. 1967 by kindpermission) may be similar to dementia resulting from cerebral atrophy. (3) Contrary to common belief, the CSF pressure is not usually raised. For these reasons it seems probable that some cases may have been missed altogether during life.
The findings on isotope encephalography in cases of suspected hydrocephalus may be divided into three groups: (1) In the first group, undisputed communicating hydrocephalus, the isotope enters the ventricular system and stays there for several days (Fig 2) , never appearing in the cortical subarachnoid region. The lack of cortical subarachnoid filling on the air encephalogram (Fig 2 c, D ) to which uncertain significance was previously attached, is shown in these cases to be highly significant. Ventriculo-atrial shunting usually improves these patients, though the extent of the improvement clearly depends on the duration of the communicating hydrocephalus and hence the degree of permanent brain damage. The two methods of investigation which form the subject of orbital angiography are orbital arteriography and orbital venography.
Orbital Arteriography
Since nearly all patients suspected of having an orbital space-occupying lesion will present with some degree of proptosis, the purpose of a carotid angiogram on these patients must be, first, to exclude any intracranial cause for the proptosis and, secondly, to demonstrate any possible abnormality in the orbit to best advantage. The examination must, therefore, combine an adequate study of the intracranial vessels with a detailed investigation of the ophthalmic artery and its main branches; and to do this some elaboration of the normal technique of carotid angiography is required.
At Moorfields we now take four routine angiogram series on a patient sent for investigation of a probable space-occupying lesion in the orbit. These are as follows:
(1) A standard lateral angiogram series.
(2) An anteroposterior series: This is slightly modified from the anteroposterior position normally used in carotid angiography in that the ophthalmic artery and main branches are projected through the orbit. Unfortunately this view does not provide a really satisfactory second projection of the orbit since the ophthalmic artery is seen end-on. (3) Modified axial projection: This provides a second plane of visualization of the ophthalmic artery and its main branches, and is an essential part of the investigation, since it allows demonstration of displacement of the ophthalmic artery in the horizontal plane. The position used is not a full axial or submentovertical view, but is closer to the over-tilted occipitomental view that is used by radiographers for the demonstration of fractures of the facial bones. Alternatively it can be thought of as an undertilted submentovertical projection.
With the films so obtained it should be possible to make an exact localization of any pathological circulation in the orbit, when taken in conjunction with the lateral series. 
Subtraction Technique
The technique favoured by the author is a photographic method which has been described fully elsewhere (Lloyd 1969 ). An adequate method of subtraction is indispensable for orbital angiography, and no radiologist should undertake investigation of a case of proptosis by carotid arteriography unless an adequate subtraction method is available in the department. Sooner or later orbital abnormalities will be missed or misinterpreted without routine subtraction studies, and since a faulty technique may also lead to error in diagnosis, the radiologist should, whenever possible, make the subtractions himself or at least supervise them closely.
Orbital Venography
The method used by the author is that originally described by Vritsios (1961) in which the frontal vein is used as the route of injection. In the majority of patients (approximately 80 %), this method is very simple to perform, with a relatively easy venipuncture. The whole examination takes very little time to complete and is normally performed on an out-patient basis. It is now the first contrast examination performed on the majority of our patients presenting with proptosis and a suspected intraorbital lesion.
The injection is made into the frontal vein or major tributary using a 21 gauge needle, and normally 10-12 ml contrast medium is injected. There are two points in the technique which require emphasis: at the moment of injection both facial veins must be compressed manually by the patient to force the contrast medium into the
